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What is energy management

“The judicious and effective use of energy to maximize profits 
(minimize costs) and enhance competitive positions”



Principles of Energy Management

• Procure energy at lowest possible price
• Manage energy use at highest energy efficiency
• Reusing and recycling energy 
• Select low investment technology to meet present requirement 

and environment condition
• Make use of wastes generated within the plant as sources of 

energy and reducing the component of purchased fuels and bills



Energy Management Skills

• Managerial Skills
– Awareness, motivating employees

– Changing structures and procedures

– Monitoring energy consumption and target setting

• Technical Skills
– Well-versed with processes, energy utilization technologies
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Types of Energy Audit

• Preliminary energy audit (Walk in audit)
• Detailed energy audit



Energy Management on HVAC 
System



Ton of refrigeration

1 ton of refrigeration = 3024 kCal/hr     
heat rejected.

The cooling effect produced is quantified as tons of 
refrigeration.



Conceptual view of a chilled-water air-
conditioning system



Typical Air Conditioner



Performance Assessment
The specific power consumption kW/TR is a useful indicator of the 

performance of refrigeration system.  

The Performance = refrigeration duty performed in TR  / the Input 
Kilo Watt.

The refrigeration TR is assessed as TR = M * Cp * Delta T 

Where TR is cooling TR duty 
M is mass flow rate of coolant in kg/hr 

Cp is coolant specific heat in kCal /kg / 0C 
Delta T is the difference between the inlet. Temperature of coolant to evaporator in 0C Vss

Outlet temperature of coolant from evaporator in 0C. 



Impact due to the Variation of Condenser Water 
Inlet Temperature on  
Power Consumption 

Condensing 
Temperature 

(0C) 

Refrigeration 
Capacity 

(tons) 

Specific 
Power 

Consumption 

Increase in 
kW/TR 

(%) 

26.7 31.5 1.17 - 

35.0 21.4 1.27 8.5 

40.0 20.0 1.41 20.5 
 



Efficient operation & maintenance
• The suction Temperature, discharge pressure of compressors –

to be maintained at optimum level
– Ensure all indicators are working properly
– Monitor and maintain  record on oil level 

• Condensers
– Remove scale, algae and adopt for suitable water treatment
– Lesser the water temperature more the COP
– Routine cleaning  of Cooling coils / condenser coils 
– Stop condenser water pump when compressor not working 



Energy Savings in HVAC systems

There are two broad ways by which energy 
can be conserved

1.By decreasing the load

2.By optimizing the HVAC system



Energy saving measures in HVAC System

• Comfort conditions: 

- 25OC +/- 1*C, 55 % +/- 5% RH

• Minimize heat load through glass windows

– Provide sun control film, Use double glass

• Insulate roof top in A/C Building

– Provide under deck insulation of 50 mm, Provide lawns at roof top

• Optimize fresh air supply into a/c room

– Conduct CO2 study to optimize fresh air quantity

– 10-15 cfm/person or 0.25 cfm/sq..ft as per ASHRAE

– Convert the traditional V belts to flat belts



• Minimize artificial lighting

– Use  natural  lighting , 3.5 kw lighting consumes 1.0 TR load

• Provide controls

– install thermostat to control peak and base load

– Provide VFD for AHU with return air temp. sensor-set at 25oC

– Provide VFD for cooling tower and fan cycling

• Air tight the building envelop

– prevent cold air leakage, Provide door closures

• Avoid heat producing equipments inside the room

– keep away   UPS Battery , ovens, other  loads



• Look for process modifications to reduce the cooling load

• For process application 
- Use cooling water to remove the maximum heat before using chilled water

• Avoid primary pump operation
– Provide Primary & secondary pumping system.
– Secondary pumping system with VSD / VFD

• Explore ‘THERMAL STORAGE’ system for Maximum demand reduction & dual 
tariff

• Explore application of vapor absorption with cost economics

• Replace old systems with modern energy efficient systems



Energy conservation in fans
• Match fan capacity to demand

– downsizing, pulley change, VSD..
• Avoid unnecessary demand

– excess air reduction
– idling

• Reduce pressure drops
– Remove redundant ducts
– Modify ducting system to minimum friction loss

• Drive system 
– Provide direct drive where possible
– Replace V-belt by flat belt

• Replace with energy efficient fans
• Regular preventive maintenance



Energy Conservation Opportunities in 
Pumping Systems

•Ensure adequate Net Positive Suction Head at site of installation
•Operate pumps near best efficiency point.
•Modify pumping system and pumps losses to minimize throttling. 
•Adapt to wide load variation with variable speed drives or sequenced control 
of multiple units. 
•Stop running multiple pumps - add an auto-start for an on-line spare or add a 
booster pump in the problem area.
•Increase fluid temperature differentials to reduce pumping rates in case of 
heat exchangers. 
•Repair seals and packing to minimize water loss by dripping. 
•Balance the system to minimize flows and reduce pump power requirements.  



• Conduct   water balance to minimize water consumption
• In multiple pump operations, carefully combine the operation of pumps to 
avoid throttling
• Replace old pumps by energy efficient pumps 
• In the case of over designed pump, provide variable speed drive, or downsize / 
replace impeller or replace with correct sized pump for efficient operation.
• Optimize number of stages in multi-stage pump in case of head margins 
• Reduce system resistance by pressure drop assessment and  pipe size 
optimization

Energy Conservation Opportunities in 

Pumping Systems



Energy Saving Opportunities in Cooling Towers
-  Follow manufacturer’s recommended clearances around cooling towers and relocate 

or modify structures that interfere with the air intake or exhaust. 

-  Optimise cooling tower fan blade angle on a seasonal and/or load basis. 

-  Correct excessive and/or uneven fan blade tip clearance and poor fan balance. 

-  On old counter-flow cooling towers, replace old spray type nozzles with new square 
spray non-clogging nozzles. 

-  Replace splash bars with self-extinguishing PVC cellular film fill. 

-  Install new nozzles to obtain a more uniform water pattern 

-  Periodically clean cooling tower distribution nozzles. 

-  Balance flow to cooling tower hot water basins. 

-  Cover hot water basins to minimize algae growth that contributes to fouling. 

-  Optimize blow down flow rate, as per limit.  

-  Replace slat type drift eliminators with low pressure drop, self extinguishing, PVC 
cellular units. 

-  Restrict flows through large loads to design values. 



Energy Saving Opportunities in Cooling Coils, Fans and Ducts

Bio-film, Mould, Bacteria, Dust = Plugged up coils, Reduced Air flow, Higher 
running costs, Reduces the efficiency 
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•Energy Saving.

•Central Control / Monitoring.

•Reduced Manpower & Human error.
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•Mandatory as per laws.

•Basic requirement by major MNCs / Tenants.

•Reduced panic during fire.

���������������

•Continuous surveillance.

•Deterant to prospective intrusion / theft.

•Electronic data of attendance.
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(Energy saving)
•Chilled Water Valve Modulation based on Return Air Temperature. 
•Efficient Chiller Control.
•Chilled Water Reset & Enthalpy control.
(Preventive Maintenance)
•Dirty Filter Status Alarm generation based on Press ure Switch across filter. 
(Fully Automated)
•Scheduled Time based Start / Stop of Air Handling U nits. 
(Comfort application)
•Fresh Air Damper Modulation based on quality of air  on common return path.
•Temperature set point adjustment based on load.
(Life Safety)
•Shut off AHUs and elevator control in case of Fire.
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Variable Frequency Drives
•Modular construction
• high switching frequencies
•Digital microprocessor control
•Available from 0.37 to 90KW

Damper Actuators
•Self Centering Shaft Coupling.
•Manual Override available.
•Position Indicator.
•Rugged Construction.
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Energy Meters

•Billing feature for multi-tenant applications.

•Precise Measurement using ultrasonic.

•No dirt prone flow sensors or moving parts.

•Automatic detection of incorrectly 

installed sensors.

Valves & Actuators

•2 way / 3 way valves for AHUs & FCUs.

•Butterfly Valves with Actuators.

•Magnetic Valves.

•Feedback positioning.

•Manual Override.
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Graphic
View

Alarm Router

•Versatile time dependent alarm routing system.

•Redirection of alarms by fax, pager, mail & mobile phone.
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Graphic
View

Time Scheduler

•Central programming of all time controlled function s.

•Simple graphics based operation of 7 day & exceptio n programs.
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Trend Viewer

•The processing of on-line & off-line trend data hel ps 

optimize operation quickly & directly.
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Report Generator

•Gives a report of the functioning of the equipment.

•Helps in energy management, maintenance management etc.



Latest Trends in HVAC system



• Green Building Ratings 
• BEE – Rating for buildings
• Retrofit of old chillers / ac plants for conversion into eco   
friendly refrigerants
• Thermal storage systems for the dual tariff / peak 
demand load
• ASHRAE 90.1 – Rated chillers
• Solar Operated VAM machines
• Digital Variable Flow System
• Energy efficient chiller / condenser / compressor



• Primary and secondary pumping system for chilled 
water and condenser water system
• IBMS for the building to optimize the energy 
consumption and monitoring
• Air Ozone System
•Water Ozone System
• Duct Cleaning
• Energy efficient water pumps for both condenser and 
chiller
• Energy efficient AHU units
• Heat Recovery System 
• Desuper heaters for Hot water generation



Trend of power consumption of 
various AC plants

Air Cooled chiller packages = 0.9kW/TR to 1.3kW/TR*
Water cooled chiller packages = 0.6kW/TR to 0.8 kW/TR*

* The  power consumptions differs based up on the applications



CASE STUDY



SCREW V/S RECIPROCATING Case Study I

Description Existing Recip Screw 

Cap installed 120  TR x 5= 600 TR 240 TR x 2= 480 TR
Cap delivered 400 Tr

KW/TR 1.1 0.67
K.W 440 322

Op hrs 24 24
Op days 365 365

Tariff 6.57 6.57
Usage factor 0.8 0.8

Op cost 202.58 Lacs 148.25 Lacs
Annual expected savings 54.33 Lacs

       86.7 Lacs

Pay back period 19 months

Investment for new 
Screw Chiller

*



Existing Pumps KW  New Pump KW Saving in KW
Condensor Pump 31 KW 24 KW 9 KW
CHW Pump 41 KW 23 KW 18 KW

Saving in Rs WHrs / Day Day / Year Rs / KWH Total Saving
Cond. Pump 9 KW 24 hrs. 350 3.50/- 2,64,00/-
CHW Pump 18 KW 24 hrs. 350 3.50/- 5,29,900/-

Total 7,93,800/-

Replacement of Chilled & Condenser Water Pumps

Cost of New Pump  Rs 7,30,000/-

Payback period = 11 months

Savings in Rs

Case Study II



Without VSD KW With VSD KW Savings in KW

75.89 47.9 27.99

Comperssor + 
CHW Pump + 

AHU

Operating 
Cost

Saving 
in KWH

HRS / 
Day

Day / 
Year

Unit rate 
Rs / KWH

Without VSD
75.89 24 hrs. 300 4.00/- 25,13,476/-

With VSD
47.9 24hrs. 300 4.00/- 15,86,488/-

Savings 9,27,028/-

Integrated Engineered VSD System
VSD used for compressors, CHW Pump, air handling units.

Savings in Rs

Cost for IEVSD system
Effective cost of VSD   - Rs 12,44,282/-
Savings                        - Rs 9,27,028/-
Payback Period  = 16 months

Case Study III
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• Energy Management – Audit / Implementation  
through commitment on energy savings & Monitor

• Coordinate / Assist / Implementation for 
Certification of Building – Green Building and 
BEE Ratings

• IAQ audits / Implementation / Monitoring
• Retrofitting of HVAC system –For Greener 

Building

• Water Management
• Complete Technical Services & MEP 



• Contact Details

S.Rajesh – Customer Care Manager
VOLTAS LIMITED,
Electro Mechanical and Refrigeration Business Group
# 39 / 3608, Shema building, MG Road, Ravipuram, Cochin -16

Or
# 624, Annasalai, Teynampet, Chennai – 18
Land Line: 0484 – 6605525 or 044 – 66760516
Mobile No: +91 9710439000
Email id: subburajrajesh@voltas.com



THANK YOU


